[image: image1.jpg]EA R Y S N
He AR S 55 T A2 5 P L3R
97 SR E 2 2 ML ERE

AR 20 4 0 100 4 (AReER A 100 548)

1. Determine the Miller indices of the cubic crystal plane that pass the
1 1

1
coordinates (1, —,0),(1,1, =), (-,
coordinates ( 4)( 2)(2

1

I \; )

2. Name one of surface microstructure observation methods that have
magnification more than 100,000 x. Describe how they works (use

illustrational diagram if needed).

3. What is Fick’s fi law of diffusion, what is Fick’s 2" Jaw of diffusion.

4. (1) Use a diagram to illustrate how the tensile machine operates, how we

measure the stress and strain, what are engineering stress, engineering strain,

true stress and true n?
(2) Point out the stresses in the following stress-strain curve diagram: (a)

yielding stress (b) ultimate tensile stress (¢) fracture point.
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5. What is S-N curve, what is it used for, draw a diagram to illustrate how a

reverse-bending fatigue machine operates.




[image: image2.jpg]3L e B AR 2
AR IS F T AR HF 5 A 3
VT REREF 2L HEHRBRE
FHAE NG

BAE_20 50 3100 5 (FkeFrA 100 548 )

1.. Find the general solution of the differential equation.

Y —y-2y=2x*+5

2. Use the Laplace transform to solve the following differential equation.
y —4y=1, y(0)=1

3. Find the equation of the plane containing the given point and hav ing the given
vector as normal vector.

(-1,12); N=37-j+4k

4.. Find the eigen values and the corresponding eigenvector for the matrix.
=540
a2

. Evaluate LjF'L/k if ¢ is the circle of radius 4 about the origin and F =8xy’j .
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1. Consider the following feedback connection of two subsystems

-

S 1

S,

Let G, (s) and G, (s) be the transfer function matrices of S, and S, ,respectively

(a) Fnd the transfer function matrix G(s) of the composite system.
(b) Given

1+5 1+s

=l 10
G o e

Find G(s) and explain whether G(s) is qualified for practical application.
(c) What is the necessary and sufficient condition for G(s) to be proper? (20%)
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(a) Find the transfer function betweenr” (t) and ¢ " (t) in z transform form,i.e.,
C(2)/R(z)=?
10
s(s+5)
and the sampling period T=0.1sec, find C(z)/R(z)=? (20%)

(b) If H(s)=1, G(s)=

3. Consider a linear system described by the equations

JEE ) 2
x=[3 -1 1fx+|1fu
02 0 1
y=lo o 1}
How do you design a state observer so that the eigenvalues of the system matrix of the
observer are at -4, -3+ j1? (15%)

4. In the above problem, suppose an observer-based state feedback u:FJAc is

employed to compensate the system so that all the eigenvalues of the system

matrix are all at -2, where x denotes the estimated state vector. How do you

specify F? (15%)




[image: image5.jpg]5. A control system is realized using OP Amps as shown:

(1) Draw the corresponding control system block diagram and express the transfer
functions of all blocks.

(2) Describe the type of this controller.

(3) Describe the functions of resistors R, and R, in this circuit. (20%)
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6. Does there exist a solution for the following linear equations? Why? (10%)
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